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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable ladder- 
type filter in which a substrate can be miniaturized and whose 
manufacture is simple. 

SOLUTION: Series resonators 1 and 2 which are loaded on the 
substrate 20 and which use vibration in the lengthwise direction, 
a wiring film 30 where connection electrodes are formed on 
both sides and parallel resonators 10 and 11 which are stacked 
and arranged on the series resonators through the wiring film 
and which use lengthwise vibration are installed. The lengthwise 
direction center parts of the lower electrodes of the series 
resonators 1 and 2 are electrically fixed on the first pattern 
electrode of the substrate 20. The lengthwise direction center 
parts of the upper electrodes of the series resonators 1 and 2 
are electrically connected to the first connection electrode of 
the wiring film 30. The lengthwise direction center parts of the 
first electrodes in the parallel resonators 10 and 11 are 
electrically connected on the second connection electrode of 
the wiring film 30. The lengthwise direction center parts of the 
second electrodes of the parallel resonators 10 and 11 are 

electrically connected onto the third connection electrode of the wiring film 30. The second connection 
electrode of the wiring film 30 is connected to the second pattern electrode of the substrate 20 and 
the third connection electrode of the wiring film 30 is connected to the third pattern electrode of the 
substrate 20. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a top face — the 1- with the series resonance child using die-length vibration which has the 
substrate with which the 3rd pattern electrode was formed, and the electrode which is carried on a substrate 
and counters the vertical side of a piezo electric crystal The 2nd connection electrode through which the 1st 
connection electrode is formed in a rear face, and it flows with the 1 st connection electrode on a front face, 
With the wiring film with which the 3rd connection electrode was formed, and the parallel resonance child 
using die-length vibration which puts on a series resonance child, is arranged through a wiring film, and has 
the 1 st and 2nd electrode on the inferior surface of tongue of a piezo electric crystal The 1 st connecting 
means which carries out connection immobilization of the die-length direction center section of a series 
resonance child's inferior-surface-of-tongue electrode electrically on the 1st pattern electrode of a substrate, 
The 2nd connecting means which carries out connection immobilization electrically to the 1 st connection 
electrode of a wiring film on the die-length direction center section of a series resonance child's top-face 
electrode, The 3rd connecting means which carries out connection immobilization of the die-length direction 
center section of a parallel resonance child's 1 st electrode electrically on the 2nd connection electrode of a 
wiring film, The 4th connecting means which carries out connection immobilization of the die-length 
direction center section of a parallel resonance child's 2nd electrode electrically on the 3rd connection 
electrode of a wiring film, It is the ladder mold filter characterized by connecting the 2nd connection 
electrode of a preparation and the above-mentioned wiring film to the 2nd pattern electrode of a substrate, 
and connecting the 3rd connection electrode of the above-mentioned wiring film to the 3rd pattern electrode 
of a substrate. 

[Claim 2] A piezo electric crystal layer is a ladder mold filter according to claim 1 characterized by carrying 
out polarization in the die-length direction of a base including two external electrodes formed so that the 
above-mentioned series resonance child may be connected with the above-mentioned internal electrode by 
turns in the vertical side where the base of the shape of a column which carried out the laminating of a piezo 
electric crystal layer and the internal electrode, and a base counter in the die-length direction. 
[Claim 3] A piezo electric crystal layer is a ladder mold filter according to claim 1 or 2 characterized by 
carrying out polarization in the die-length direction of a base including two external electrodes formed so 
that the above-mentioned parallel resonance child may be connected with the above-mentioned internal 
electrode by turns on the inferior surface of tongue of the base of the shape of a column which carried out 
the laminating of a piezo electric crystal layer and the internal electrode in the die-length direction, and a 
base. 

[Claim 4] a top face — the 1 - with the series resonance child using die-length vibration which is carried on 
the substrate with which the 3rd pattern electrode was formed, and a substrate, has the 1st and 2nd electrode 
on the inferior surface of tongue of a piezo electric crystal, and has the 2nd electrode and the 3rd flowing 
electrode on the top face With the parallel resonance child using die-length vibration which has the electrode 
which puts on a series resonance child, is arranged and counters the vertical side of a piezo electric crystal 
The 1 st and 2nd connecting means which carries out connection immobilization of the die-length direction 
center section of the 1st and 2nd electrode a series resonance child's inferior surface of tongue electrically at 
the 1st of a substrate, and the 2nd pattern electrode, respectively, The 3rd connecting means which carries 
out connection immobilization of the die-length direction center section of the 3rd electrode a series 
resonance child's top face electrically with the die-length direction center section of a parallel resonance 
child's inferior-surface-of-tongue electrode, The ladder mold filter characterized by having the 4th 
connecting means which connects electrically the die-length direction center section of a parallel resonance 
child's top-face electrode with the 3rd pattern electrode of a substrate. 
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[Claim 5] A piezo electric crystal layer is a ladder mold filter according to claim 4 characterized by carrying 
out polarization in the die-length direction of a base including three external electrodes formed so that the 
above-mentioned series resonance child may be connected with the above-mentioned internal electrode by 
turns in the vertical side where the base of the shape of a column which carried out the laminating of a piezo 
electric crystal layer and the internal electrode, and a base counter in the die-length direction. 
[Claim 6] A piezo electric crystal layer is a ladder mold filter according to claim 4 or 5 characterized by 
carrying out polarization in the die-length direction of a base including two external electrodes formed so - 
that the above-mentioned parallel resonance child may be connected with the above-mentioned internal 
electrode by turns in the vertical side where the base of the shape of a column which carried out the 
laminating of a piezo electric crystal layer and the internal electrode, and a base counter in the die-length 
direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ladder mold filter using the piezoelectric device using 

die-length vibration. 

[0002] 

[Description of the Prior Art] Conventionally, the ladder mold filter using the series resonance child and 
parallel resonance child using the die-length direction oscillation mode is proposed (JP,9-270668,A). This 
ladder mold filter is equipped with the substrate with which the object for an input, the object for an output, 
and the pattern electrode for a ground were formed, the series resonance child and parallel resonance child 
carried in the top face of a substrate, and the cap pasted up on a substrate so that these resonators may be 
covered. The series resonance child has the electrode on the side face of the right and left which counter, 
and connection immobilization of these electrodes is carried out by the object for an input and the pattern 
electrode for an output, and electroconductive glue of a substrate. Moreover, a parallel resonance child has 
an electrode in a vertical side, connection immobilization of the inferior-surface-of-tongue electrode is 
carried out by electroconductive glue at the pattern electrode for an output of a substrate, and the top-face 
electrode is electrically connected by the pattern electrode for a ground and metal wire of a substrate. Thus, 
if the parallel arrangement of a series resonance child and the parallel resonance child is carried out to a 
plane on a substrate, the arrangement tooth space of a substrate will become large. In the case of the ladder 
mold filter which constituted two or more steps of ladders especially, since a series resonance child and a 
parallel resonance child are prepared two or more pieces, respectively, there is a fault to which a substrate 
becomes much more large-sized, and becomes large-sized also as a ladder mold filter. 
[0003] In order to cancel such a fault, what has accumulated and stationed the parallel resonance child on a 
series resonance child in the above-mentioned official report is proposed (refer to drawing 6 of the above- 
mentioned official report, and drawing 9 ). In this case, the series resonance child has the electrode like the 
above on the side face of the right and left which counter, and connection immobilization of these electrodes 
is carried out by the object for an input and the pattern electrode for an output, and electroconductive glue of 
a substrate. Moreover, a laminating is carried out on a series resonance child with electroconductive glue, it 
pastes up, and the top-face electrode is electrically connected by the pattern electrode for a ground and metal 
wire of a substrate so that a parallel resonance child may have an electrode in a vertical side and the inferior- 
surface-of-tongue electrode may flow with the electrode of a series resonance child's output side. In this 
case, since a series resonance child and a parallel resonance child are accumulated up and down, the 
arrangement tooth space of a substrate becomes small and can constitute a small ladder mold filter. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since it is the piezoelectric device to which a series 
resonance child has an electrode on a side face on either side in the case of the ladder mold filter of the 
above-mentioned structure, it will approach with the inferior-surface-of-tongue electrode of the parallel 
resonance child who pastes up not only the electrode of a series resonance child's output side but the 
electrode of an input side on it. Therefore, when connecting a parallel resonance child's inferior-surface-of- 
tongue electrode, and the electrode of a series resonance child's output side with electroconductive glue, 
there was a possibility that a parallel resonance child's inferior-surface-of-tongue electrode might flow 
through the electrode of a series resonance child's input side. Therefore, the processing according to rank 
was needed so that a parallel resonance child's inferior-surface-of-tongue electrode and the electrode of a 
series resonance child's input side might not flow, and there was a problem which raises a manufacturing 
cost. Moreover, since there are an electrode of a series resonance child's output side and a parallel resonance 
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child's inferior-surface-of-tongue electrode pasted up on it in the rectangular direction, in order to connect 
these electrodes certainly, additional processing in which the electrode of an output side and the flowing 
electrode for connection are formed in a series resonance child's top face may be needed, and much more 
cost rise may have been caused. Similarly, since there are also an object for the input of the electrode of a 
series resonance child's input side and an output side and a substrate and a pattern electrode for an output in 
the rectangular direction, in having pasted up as it is, adhesion area is small. Therefore, in order to connect 
these electrodes certainly, electroconductive glue needed to be applied by dispensing etc. and productivity 
may have been reduced. 

[0005] Then, while the purpose of this invention can miniaturize a substrate, it is easy to manufacture and it 

is to offer a reliable ladder mold filter. 

[0006] 

[Means for Solving the Problem] The above-mentioned purpose is attained by invention according to claim 
1 or 4. namely, invention according to claim 1 — a top face — the 1- with the substrate with which the 3rd 
pattern electrode was formed With the series resonance child using die-length vibration which has the 
electrode which is carried on a substrate and counters the vertical side of a piezo electric crystal The 2nd 
connection electrode through which the 1st connection electrode is formed in a rear face, and it flows with 
the 1st connection electrode on a front face, With the wiring film with which the 3rd connection electrode 
was formed, and the parallel resonance child using die-length vibration which puts on a series resonance 
child, is arranged through a wiring film, and has the 1st and 2nd electrode on the inferior surface of tongue 
of a piezo electric crystal The 1st connecting means which carries out connection immobilization of the die- 
length direction center section of a series resonance child's inferior-surface-of-tongue electrode electrically 
on the 1st pattern electrode of a substrate, The 2nd connecting means which carries out connection 
immobilization electrically to the 1 st connection electrode of a wiring film on the die-length direction center 
section of a series resonance child's top-face electrode, The 3rd connecting means which carries out 
connection immobilization of the die-length direction center section of a parallel resonance child's 1 st 
electrode electrically on the 2nd connection electrode of a wiring film, The 4th connecting means which 
carries out connection immobilization of the die-length direction center section of a parallel resonance 
child's 2nd electrode electrically on the 3rd connection electrode of a wiring film, It is the ladder mold filter 
characterized by connecting the 2nd connection electrode of a preparation and the above-mentioned wiring 
film to the 2nd pattern electrode of a substrate, and connecting the 3rd connection electrode of the above- 
mentioned wiring film to the 3rd pattern electrode of a substrate. 

[0007] invention according to claim 4 — a top face — the 1- with the substrate with which the 3rd pattern 
electrode was formed With the series resonance child using die-length vibration which is carried on a 
substrate, has the 1st and 2nd electrode on the inferior surface of tongue of a piezo electric crystal, and has 
the 2nd electrode and the 3rd flowing electrode on the top face With the parallel resonance child using die- 
length vibration which has the electrode which puts on a series resonance child, is arranged and counters the 
vertical side of a piezo electric crystal The 1 st and 2nd connecting means which carries out connection 
immobilization of the die-length direction center section of the 1 st and 2nd electrode a series resonance 
child's inferior surface of tongue electrically at the 1st of a substrate, and the 2nd pattern electrode, 
respectively, The 3rd connecting means which carries out connection immobilization of the die-length 
direction center section of the 3rd electrode a series resonance child's top face electrically with the die- 
length direction center section of a parallel resonance child's inferior-surface-of-tongue electrode, It is the 
ladder mold filter characterized by having the 4th connecting means which connects electrically the die- 
length direction center section of a parallel resonance child's top-face electrode with the 3rd pattern 
electrode of a substrate. 

[0008] In invention concerning claim 1, a series resonance child is carried on a substrate, and through a 
wiring film, a parallel resonance child puts and is stationed on it. Therefore, compared with the case where 
the series resonance child and the parallel resonance child have been stationed on a substrate at the plane, 
the arrangement tooth space of a substrate becomes small and can constitute a small ladder mold filter. 
Moreover, since are the resonator which has an electrode in a vertical side, the inferior-surface-of-tongue 
electrode is made to meet on the 1st pattern electrode of a substrate and connection immobilization has been 
carried out by the 1st connecting means, a series resonance child has trustworthy electrical installation, and 
mechanical strength is also high. And connection immobilization of the 1 st connection electrode of a wiring 
film is electrically carried out by the 2nd connecting means on a series resonance child's top-face electrode. 
Since the 1st electrode of a parallel resonance child's inferior surface of tongue is connected by the 3rd 
connecting means on the 2nd connection electrode of a wiring-film and the 2nd electrode of a parallel 
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resonance child's inferior surface of tongue is further connected by the 4th connecting means on the 3rd 
connection electrode of a wiring film Connection is easy and it is [ that all should just make confrontation 
connection in the vertical direction ] trustworthy. And since the 2nd connection electrode of a wiring film is 
connected to the 2nd pattern electrode of a substrate and the 3rd connection electrode of a wiring film is 
connected to the 3rd pattern electrode of a substrate, respectively, electric connection can be made, without 
using a metal wire etc. Therefore, compared with the case of wire connection, the overall height of a product 
can be made low. Moreover, although soft electroconductive glue is used in many cases as the 1 st 
connecting means for fixing a series resonance child to a substrate, in performing wirebonding, a supersonic 
wave escapes through electroconductive glue, and junction becomes difficult. On the other hand, in using a 
wiring film, there is such no problem. In addition, as the 1 st - the 4th connecting means, electroconductive 
glue can be used, for example. Moreover, as a wiring film, a polyimide wiring film can be used, for 
example. 

[0009] A piezo electric crystal layer may use that by which polarization was carried out in the die-length 
direction of a base including two external electrodes formed so that it may connect with the above- 
mentioned internal electrode by turns in the vertical side where the base of the shape of a column which 
carried out the laminating of a piezo electric crystal layer and the internal electrode, and a base counter in 
the die-length direction like claim 2 as a series resonance child. Since the piezo-electric longitudinal effect 
which corresponded is used in the case of such a piezoelectric device of a laminating mold, an 
electromechanical coupling coefficient can be enlarged compared with the piezoelectric device using the 
piezo-electric transversal effect from which the direction of polarization, the direction of electric field, and 
the oscillating direction differ. Similarly, a piezo electric crystal layer may use that by which polarization 
was carried out in the die-length direction of a base like claim 3 as a parallel resonance child including the 
base of the shape of a column which carried out the laminating of a piezo electric crystal layer and the 
internal electrode in the die-length direction, and two external electrodes formed so that it may connect with 
the above-mentioned internal electrode by turns on the inferior surface of tongue of a base. In the case of the 
piezoelectric device of a laminating mold, the external electrode for I/O can be easily formed in the 1 st page 
only by devising the direction of a drawer of an internal electrode. 

[0010] In invention concerning claim 4, a series resonance child is carried on a substrate, and on it, a parallel 
resonance child puts and is stationed. Therefore, compared with the case where the series resonance child 
and the parallel resonance child have been stationed on a substrate at the plane, the arrangement tooth space 
of a substrate becomes small and can constitute a small ladder mold filter. Moreover, he is a resonator which 
has the 1st and 2nd electrode on the inferior surface of tongue, and has the 2nd electrode and the 3rd flowing 
electrode on the top face, since the series resonance child made the inferior-surface-of-tongue electrode 
meet the 1 st of a substrate, and the 2nd pattern electrode and did connection immobilization by the 1 st and 
2nd connecting means, electrical installation is trustworthy and a mechanical strength is also high [ the 
child ]. Since similarly a parallel resonance child's inferior-surface-bf-tongue electrode was made to meet on 
the 3rd electrode of a series resonance child's top face and connection immobilization was carried out by the 
3rd connecting means, the bonding strength of a series resonance child and a parallel resonance child also 
becomes high. Therefore, a ladder mold filter with high endurance can be obtained also to a fall impact etc. 
In addition, as the 1 st - the 3rd connecting means, electroconductive glue can be used, for example. 
Moreover, as the 4th connecting means, the same wiring film as claim 1 may be used, and a metal wire can 
also be used. 

[001 1] Like claim 5, a piezo electric crystal layer can use that by which polarization is carried out in the die- 
length direction of a base including three external electrodes formed so that a series resonance child may be 
connected with the above-mentioned internal electrode by turns in the vertical side where the base of the 
shape of a column which carried out the laminating of a piezo electric crystal layer and the internal 
electrode, and a base counter in the die-length direction. Furthermore, a piezo electric crystal layer can use 
that by which polarization is carried out in the die-length direction of a base like claim 6 including two 
external electrodes formed so that a parallel resonance child may be connected with the above-mentioned 
internal electrode by turns in the vertical side where the base of the shape of a column which carried out the 
laminating of a piezo electric crystal layer and the internal electrode, and a base counter in the die-length 
direction. Thus, as a series resonance child and a parallel resonance child, an electromechanical coupling 
coefficient can be enlarged by using the piezoelectric device of a laminating mold. 
[0012] 

[Embodiment of the Invention] Drawing 1 - drawing 8 show the 1st example of the ladder mold filter 
concerning this invention. This ladder mold filter contains two series resonance children 1 and 2 and two 
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parallel resonance children 10 and 1 1, as shown in drawing 4 . In addition, as for a substrate and 30, 20 is [ a 
wiring film and 40 ] caps. 

[0013] The series resonance children 1 and 2 are the same piezoelectric devices using the die-length 
oscillation mode, and as shown in drawing 5 , they contain the base 3 of a rectangular parallelepiped 
configuration. A base 3 carries out the laminating of two kinds of piezo electric crystal layers 4a and 4b 
which consist of piezo-electric ceramic ingredients by turns, and an internal electrode 5 is exposed by turns 
in the vertical both-sides side of a base 3. As an arrow head P shows to drawing 5 , polarization is carried 
out to the longitudinal direction of a base 3 so that the polarization shaft of the piezo electric crystal layers 
4a and 4b of the both sides of one internal electrode 5 may serve as reverse sense mutually. However, 
polarization of the both ends of a base 3 is not carried out. The external electrodes 6 and 7 are formed in the 
vertical side which the internal electrode 5 exposed, and an internal electrode 5 is alternately connected with 
the external electrodes 6 and 7. The convex conductive base materials 8 and 9 are being fixed to the die- 
length direction center section (node section) of the external electrodes 6 and 7. The conductive base 
materials 8 and 9 of this example are stiffened after applying the urethane resin containing a conductive 
filler by predetermined thickness on the external electrode 6 and 7. In addition, the conductive base 
materials 8 and 9 are omissible by using with the electroconductive glue mentioned later in common. 
[0014] In the above-mentioned series resonance children 1 and 2, the external electrodes 6 and 7 are used as 
close and an output electrode. Since electric field are impressed between the ****** internal electrodes 5 in 
the part except the both ends of a base 3 at this time, it becomes activity in piezo-electricity, but since 
polarization of the base 3 is not carried out at the both ends of a base 3 and the electrode moreover is not 
formed in the both-ends side of a base 3, electric field are not impressed but it becomes inactive in piezo- 
electricity. Therefore, by giving a signal between the external electrode 6 and 7, the alternating current 
electric field of the longitudinal direction of a base 3 are impressed to each piezo electric crystal layers 4a 
and 4b of the activity section, flexible driving force occurs in each piezo electric crystal layers 4a and 4b, 
and the fundamental vibration of the die-length oscillation mode is excited by the base 3 as a whole. In 
addition, although the inert segment was prepared in the both ends of a base 3, this inert segment is not 
indispensable and is good also considering the base 3 whole as the activity section. 
[0015] The parallel resonance children 10 and 1 1 are the same piezoelectric devices using the die-length 
oscillation mode, and as shown in drawing 6 , they contain the base 12 of a rectangular parallelepiped 
configuration. A base 12 carries out the laminating of two kinds of piezo electric crystal layers 13a and 13b 
which consist of piezo-electric ceramic ingredients as shown in drawing 7 by turns, and an internal electrode 
14 is exposed by turns in the whole surface of a base 12. As an arrow head P shows to drawing 6 , 
polarization is carried out to the longitudinal direction of a base 12 so that the polarization shaft of the piezo 
electric crystal layers 13a and 13b of the both sides of one internal electrode 14 may serve as reverse sense 
mutually. However, polarization of the both ends of a base 12 is not carried out. Two external electrodes 15 
and 1 6 are formed in the inferior surface of tongue (in drawing 6 and drawing 7 , vertical reversal is carried 
out and it has illustrated) which the internal electrode 14 exposed in parallel with a longitudinal direction, 
and an internal electrode 14 is alternately connected with the external electrodes 15 and 16. In addition, 
although the slot 19 which extends in the die-length direction of a base 12 is formed among the external 
electrodes 15 and 16, this slot 19 is not necessarily required of this example. The convex conductive base 
materials 1 7 and 1 8 are being fixed to the die-length direction center section (node section) of the external 
electrodes 15 and 16. The conductive base materials 17 and 18 of this example are stiffened after applying 
the urethane resin containing a conductive filler by predetermined thickness on the external electrode 1 5 and 
16. In addition, the conductive base materials 17 and 18 are omissible by using with the electroconductive 
glue mentioned later in common. The fundamental vibration of the die-length oscillation mode is excited by 
the principle [ be / in the parallel resonance children 10 and 1 1 / series resonance / 1 and 2 / it / the same ]. 
[0016] It is insulating sheet metal of the rectangle which consists of alumina ceramics, a glass ceramic, a 
glass epoxy resin, heat resistant resin, etc., and as shown in drawing 8 R> 8, as for the substrate 20, the 
pattern electrode 21 for an input, the pattern electrode 22 for an output, the pattern electrode 23 for a ground, 
and the dummy electrode 24 are formed in the top face of a substrate 20 by the technique in which 
sputtering, vacuum evaporationo, printing, etc. are well-known. The external connection of each pattern 
electrodes 21-24 is installed through the side edge of a substrate 20 to the rear-face side. Adhesion 
immobilization of the conductive base material 9 fixed to the external electrode 7 by the side of the series 
resonance children's 1 and 2 inferior surface of tongue is carried out through electroconductive glue (not 
shown) at the lands 21a and 22a of the pattern electrode 21 for an input, and the pattern electrode 22 for an 
output. As electroconductive glue, the epoxy system adhesives which contain Ag filler, for example can be 
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used. Thereby, the series resonance child's 1 external electrode 7 is connected to the pattern electrode 21 for 
an input of a substrate 20, and the series resonance child's 2 external electrode 7 is electrically connected to 
the pattern electrode 22 for an output of a substrate 20, respectively, and it is fixed mechanically. Since the 
die-length direction center section (node section) is fixed to a substrate 20 and both ends are supported with 
a substrate 20 and a clearance, especially as for the series resonance children 1 and 2, the series resonance 
children's 1 and 2 die-length vibration is not checked. 

[0017] The wiring film 30 forms two or more connection electrodes 31-34 which consist of copper foil etc. 
in the front rear face of the insulating film which has the flexibility of a polyimide film etc. As shown in 
drawing 9 , connection immobilization of the connection electrode 31 on the back is carried out through the 
conductive base material 8 and electroconductive glue (not shown) which were formed in the center section 
of the wiring film 30, and were formed on the external electrode 6 of the series resonance children's 1 and 2 
top face. The connection electrode 31 on the back has flowed with the surface connection electrode 32 
through the through hole electrode 35. The connection electrode 33 for a ground and the connection 
electrode 34 for an output other than the connection electrode 32 are formed in the front face of the wiring 
film 30. The connection electrode 33 for a ground has flowed with the electrode 37 by the side of a rear face 
through the through hole electrode 36 elongation and here to the end section of the wiring film 30. 
Moreover, the connection electrode 34 for an output has flowed with the electrode 39 by the side of a rear 
face through the through hole electrode 38 elongation and here to the other end of the wiring film 30. One 
external electrode 15 of the parallel resonance child 10 is connected to the connection electrode 32 of the 
wiring film 30 through the conductive base material 17 and electroconductive glue (not shown), and the 
external electrode 16 of another side is connected to the connection electrode 33 through the conductive 
base material 18 and electroconductive glue (not shown). Moreover, one external electrode 15 of the parallel 
resonance child 1 1 is connected to the connection electrode 33 through the conductive base material 17 and 
electroconductive glue (not shown), and the external electrode 1 6 of another side is connected to the 
connection electrode 34 through the conductive base material 18 and electroconductive glue (not shown). 
And connection immobilization of the electrode 37 formed in the end section rear face of the wiring film 30 
is carried out to the pattern electrode 23 for a ground of a substrate 20 by electroconductive glue etc., and 
connection immobilization of the electrode 39 formed in the other end rear face of the wiring film 30 is 
carried out by electroconductive glue etc. at the pattern electrode 22 for an output of a substrate 20. 
[0018] On a substrate 20, opening of the wrap cap 40 pastes up resonators 1,2, 10, and 1 1 with insulating 
adhesives (not shown), and the closure of the perimeter of resonators 1,2, 10, and 1 1 is carried out. 
Although the cap 40 of this example carries out press forming of the metal plate, you may be the cap made 
of resin, or the cap made from a ceramic. In this example, in case cap 40 is pasted up on a substrate 20, the 
both ends of the wiring film 30 are fastened with the cap 40 and the substrate 20, and it has prevented that 
the wiring film 30 separates from a substrate 20. 

[0019] Since in the case of the ladder mold filter of the above-mentioned example the series resonance 
children 1 and 2 are fixed on a substrate 20, and the parallel resonance children 10 and 1 1 put and are 
stationed through the wiring film 30 on it, compared with the case where the series resonance children 1 and 
2 and the parallel resonance children 10 and 1 1 have been stationed on a substrate 20 at the plane, the 
arrangement tooth space of a substrate 20 becomes small, and can constitute a small ladder mold filter. 
Moreover, since are the resonator which has an electrode in a vertical side, the inferior-surface-of-tongue 
electrode 7 is made to meet the lands 21a and 22a of the pattern electrode 21 for an input of a substrate 20, 
and the pattern electrode 22 for an output and connection immobilization has been carried out with the 
conductive base material 9 or electroconductive glue, the series resonance children 1 and 2 have trustworthy 
electrical installation, and bonding strength's is [ the children ] high. And fix the parallel resonance children 
10 and 1 1 through the wiring film 30 on the series resonance children 1 and 2, and the connection electrode 
formed in the front rear face of the wiring film 30 is minded. Since interconnect with the series resonance 
children 1 and 2 and the parallel resonance children 10 and 1 1 and interconnect with the parallel resonance 
children 10 and 1 1 and the pattern electrodes 22 and 23 of a substrate 20 are performed Since it can connect 
with a substrate 20, without connection becoming certain and using wirebonding, the effectiveness that- 
izing of the ladder mold filter can be carried out [ the low back ] is done so. Furthermore, if it fixes to the 
wiring film 30 beforehand and the parallel resonance children 10 and 1 1 are mounted on two-element 
coincidence on the series resonance child 1 and 2, there is an advantage which can aim at improvement in 
precision to a location gap and height dispersion of a component. In addition, as shown in drawing 3 , the 
elastic support object 25 which prevents the series resonance children's 1 and 2 inclination may be fixed on 
a substrate 20. In this case, it can prevent effectively that adhesion with the series resonance children 1 and 2 
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and a substrate 20 exfoliates. In addition, since it has rubber elasticity, even if the elastic support object 25 
may contact the series resonance children 1 and 2, it is rare [ it ] to check vibration. 

[0020] Drawing 10 - drawing 14 show the 2nd example of the ladder mold filter concerning this invention. 
This ladder mold filter of that circuit is the same as that of drawing 4 including two series resonance 
children 50 and 51 and two parallel resonance children 60 and 61. In addition, 70 is a substrate and 80 is a 
cap. 

[0021] The series resonance children 50 and 51 are the same piezoelectric devices using the die-length 
oscillation mode, and as shown in drawing 12 , they contain the base 52 of a rectangular parallelepiped 
configuration. A base 52 carries out the laminating of two kinds of piezo electric crystal layers 53a and 53b 
which consist of piezo-electric ceramic ingredients as shown in drawing 13 by turns, and an internal 
electrode 54 is exposed by turns in the vertical both-sides side of a base 52. At one piezo electric crystal 
layer 53a, it is formed so that an internal electrode 54 may be exposed to a top face an end side at the 
bottom, and by piezo electric crystal layer 53b of another side, it is formed so that an internal electrode 54 
may be exposed only to an other end side at the bottom. As an arrow head P shows to drawing 12 , 
polarization is carried out to the longitudinal direction of a base 52 so that the polarization shaft of the piezo 
electric crystal layers 53a and 53b of the both sides of one internal electrode 54 may serve as reverse sense 
mutually. However, polarization of the both ends of a base 52 is not carried out. The external electrode 55 is 
formed in the top face which the internal electrode 54 exposed, two external electrodes 56 and 57 are 
formed in an inferior surface of tongue, and an internal electrode 54 is alternately connected with the 
external electrodes 55, 56, and 57. The internal electrode 54 of piezo electric crystal layer 53a is connected 
to the external electrode 55 on top and one external electrode 56 at the bottom, and, specifically, the internal 
electrode 54 of piezo electric crystal layer 53b is connected to the external electrode 57 of another side at the 
bottom. The convex conductive base materials 58 and 59 are being fixed to the die-length direction center 
section (node section) of the external electrodes 56 and 57 by the side of an inferior surface of tongue. The 
conductive base materials 58 and 59 of this example are also stiffened after applying the urethane resin 
containing a conductive filler by predetermined thickness on the external electrode 56 and 57. In addition, 
the conductive base materials 58 and 59 are omissible by using with the electroconductive glue mentioned 
later in common. 

[0022] The parallel resonance children 60 and 6 1 are piezoelectric devices using the die-length oscillation 
mode which has the same structure as the series resonance children 1 and 2 who showed drawing 5 . That is, 
as shown in drawing 14 , the base 62 of a rectangular parallelepiped configuration carries out the laminating 
of two kinds of piezo electric crystal layers 63 a and 63b which consist of piezo-electric ceramic ingredients 
by turns, and an internal electrode 64 is exposed by turns in the vertical both-sides side of a base 62. As an 
arrow head P shows to drawing 14 , polarization is carried out to the longitudinal direction of a base 62 so 
that the polarization shaft of the piezo electric crystal layers 63 a and 63b of the both sides of one internal 
electrode 64 may serve as reverse sense mutually. The external electrodes 65 and 66 are formed in the 
vertical side which the internal electrode 64 exposed, and an internal electrode 64 is alternately connected 
with the external electrodes 65 and 66. The convex conductive base material 67 is being fixed to the die- 
length direction center section (node section) of the external electrode 66 at the bottom. In addition, the 
conductive base material 67 is omissible by using with the electroconductive glue mentioned later in 
common. In addition, the fundamental vibration of the die-length oscillation mode is excited by the principle 
as the series resonance children 1 and 2 also with same series resonance children 50 and 5 1 and parallel 
resonance children 60 and 61. 

[0023] The pattern electrode 71 for an input, the pattern electrode 72 for an output, the pattern electrode 73 
for a ground, and bipolar electrodes 74 and 75 are formed in the substrate 70, and bipolar electrodes 74 and 
75 have flowed mutually through pattern wiring which is not illustrated in it. On the pattern electrode 71 for 
an input and bipolar electrode 74 of a substrate 70, connection immobilization of the external electrodes 56 
and 57 of the series resonance child's 50 inferior surface of tongue is carried out through the conductive base 
materials 58 and 59 and electroconductive glue (not shown). Similarly, on the bipolar electrode 75 of a 
substrate 70, and the pattern electrode 72 for an output, connection immobilization of the external electrodes 
56 and 57 of the series resonance child's 51 inferior surface of tongue is carried out through the conductive 
base materials. 58 and 59 and electroconductive glue (not shown). 

[0024] Moreover, connection immobilization of the parallel resonance child's 60 inferior-surface-of-tongue 
electrode 66 is carried out through the conductive base material 67 and electroconductive glue, and 
connection immobilization of the parallel resonance child's 61 inferior-surface-of-tongue electrode 66 is 
carried out through the conductive base material 67 and electroconductive glue at the series resonance 
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child's 50 top-face electrode 55 at the series resonance child's 51 top-face electrode 55. And the parallel 
resonance children's 60 and 61 top-face electrode 65 is connected with the pattern electrode 73 for a ground 
through the metal wires 76 and 77, respectively. Thus, the ladder mold filter which has the same circuit 
structure as drawing 4 can be obtained. 

[0025] In addition, although the pattern electrode 73 for a ground was formed in the center section of a 
substrate 70 and the parallel resonance children's 60 and 61 top-face electrode 65 was connected with the 
electrode 73 for a ground through the metal wires 76 and 77 in this example, respectively When the pattern 
electrode 73 for a ground is formed in the edge of a substrate 70, the parallel resonance children's 60 and 61 
top-face electrode 65 comrades may be connected with a metal wire, and you may connect with the pattern 
electrode 73 for a ground with a metal wire from one parallel resonance child's top- face electrode. 
Furthermore, in order to connect the parallel resonance children's 60 and 61 top-face electrode 65 with the 
pattern electrode 73 for a ground, it is also possible to replace with the metal wires 76 and 77 and to use the 
wiring film 30 shown in the 1 st example. 

[0026] Since the parallel resonance children 60 and 61 have been accumulated and stationed on the series 
resonance children 50 and 5 1 like the 1 st example in the case of the ladder mold filter of the 2nd example, 
low area-ization can be attained and a small ladder mold filter can be realized. Moreover, since the metal 
wires 76 and 77 are used, compared with the 1 st example, an overall height may become high a little, but 
since the parallel resonance children 60 and 61 are directly fixed on the series resonance children 50 and 51, 
support reinforcement becomes high and the endurance over a fall impact improves. Since the parallel 
resonance children's 60 and 61 inferior-surface-of-tongue electrode 66 makes the series resonance children's 
50 and 51 top-face electrode 55 meet, and it pastes up, and the series resonance children's 50 and 51 
inferior-surface-of-tongue electrodes 56 and 57 make the pattern electrodes 71 and 74 of a substrate 70, and 
75 and 72 meet and paste up especially, even if it is the die-length oscillation mode component which can 
support only a center section, bond strength and electric dependability are securable. 
[0027] It is not necessary to be a monotonous configuration like a publication in the example, and what 
equipped the interior with the supporter for holding a series resonance child and a parallel resonance child to 
stability etc. is [ the substrate in this invention may be the concave case where it has a side attachment wall 
around and ] sufficient as it. Although the example using the piezoelectric device of the laminating mold 
which constituted the die-length oscillation mode component from an above-mentioned example as a whole 
by carrying out the laminating of two or more piezo electric crystal layers as a series resonance child and a 
parallel resonance child was explained, the die-length oscillation mode component which does not restrict to 
this and formed the electrode in both the principal planes of one piezo-electric substrate or one side face is 
sufficient. Furthermore, the thing using not only a thing but one series resonance child and one parallel 
resonance child who used two series resonance children and two parallel resonance children, and the thing 
using three or more series resonance children and three or more parallel resonance children are sufficient as 
the ladder mold filter of this invention. 
[0028] 

[Effect of the Invention] Since the series resonance child was carried on the substrate by the above 
explanation according to invention which relates to claim 1 so that clearly and the parallel resonance child 
has been accumulated and stationed through a wiring film on it, compared with the case where the series 
resonance child and the parallel resonance child have been stationed on a substrate at the plane, the 
arrangement tooth space of a substrate becomes small and a small ladder mold filter can be constituted. 
Moreover, since all of connection immobilization with a series resonance child and a substrate, the 
connection between a series resonance child and a wiring film, and connection with a wiring film and a 
parallel resonance child connect the electrodes which meet by the connecting means of electroconductive 
glue etc., its electrical installation is easy and trustworthy, and its bonding strength is also high. 
Furthermore, the dependability of junction can be raised, while being able to make electric connection, 
without using a metal wire etc. and being able to make the overall height of a product low, since it was made 
to perform electrical installation of a series resonance child and a parallel resonance child, and the pattern 
electrode of a substrate using the wiring film. 

[0029] Since according to invention concerning claim 4 the series resonance child was carried on the 
substrate and the parallel resonance child has been accumulated and stationed on it, compared with the case 
where the series resonance child and the parallel resonance child have been stationed on a substrate at the 
plane, the arrangement tooth space of a substrate becomes small and can constitute a small ladder mold 
filter. Moreover, since connection immobilization with a series resonance child and a substrate and 
connection with a series resonance child and a parallel resonance child connect the electrodes which meet by 
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the connecting means of electroconductive glue etc., its electrical installation is easy and trustworthy, and 
they do so the effectiveness that bonding strength is also high. 



[Translation done.] 
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damages caused by the use of this translation. 
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[Drawing 14] 
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-CJ8j*S*VCV*5. &'<?-^W&2. l~2 4.©fl-8B& 

2 209^K»2 1 a, 2 2 a Ktt, BBW*aH t l, 2 

t) , 1 <D9vumm 7 tfmw. 2 0 ©atj^* 

->W<&2 1 K#l#^F2©fl-SMKS7;dSS«2 0 

©ffi^^/>*^->-mffi2 2ic: j eti,- : etb«5te«j^g!Sts 

[0 0 17] E«7-f/UA3 0lt M*.tfj)*I>-< S K7 

Mff« if i B «S«ftO«Rtl 3 1 ~ 3 4 tfc 
t©T-fe5c @9l:*ti £ffi©g&S«i£3 ltt 

ia«7-f/^ 3 0©* *aHc»j*&iv mwifeitf - 1 , 

mmnmmnm 3 1 a, 3 5 ^ t x 

^mnmmw&z 2 tastauTv^o ie*!{7-</1"A3 0 

©*ffifctt, URiBS 2©<Ht, T— *flitt«WW3 

%Kt£3 3 ttBI*:7 -f 3 0 ©— WMR£-e#l5s r 
;T^;i'-*-;Pii3 6 <HM,-c£ffifl!l©«*S3 7 t 
flUT^S. 3=fc, 3 4 f4Ei»7 -f A, 

A3 0©f&ffig|W #Us CL /P®S3 8 £ 
^•UT«ffi{ffl©m®3 9 i*»L-CV*5. 

3 o (ommmm 3 2 1 0 

Ml 5)9«**tt£J«*l 7*iiO^«ttS*??J (H* 
m«il 6 *s**tti«rfls l Sisiyfttttfi (B? 



mmm* 1 1 ©-*©^sc«« 1 5 tmm&nfttt 1 

7*5iWltt»«! (Hjg%*-f) «r^UTSB»*it, 
3 4 fcttffi#©*»«* 1 6 1 

fc®H3 7£S£«2 0©T— ^E^** — >-«ffi2 3»n3f 
0Ott«««ffiC»* 3 9^Sffi2 0©ffl* 

m**->w*2 2\zmw*mmMtei£\z£^x&®® 

[0 0 1 8] mBL2 0 ifctt**^ 1 . 2, 10, 11 

-f) fc*9SMlF3tU *«^F1, 2, 10, 11©J^H 
.a**fjh§;lvcv*5. £©Sljte0iJ©*+y7*4 0f4&JR« 
Sr^W^^L.^:t©r'*)5i5S, y5M5>5V* 

/i-A 3 0 ©MiSSSIJSr*^ 5/^4 0 t £fi 2 0 t T*^* t 

20 jhLtV»5. 

[0 0 19] ±E*t«l©?y-i7^^o«^, £ 
«2 0©±[Ci£^J*S^ 1, 2*S@^$H, ^r©±lcia 
i»7 ^;^3 0 Sr^- UT^?(J*ST- 10,11 *S«^S 
*aTES§^5©t?, ig?iJ*S^l, 2ir^?iJ#S^l 
0 , 1 1 k £g« 2 0 imspE^t'lEB Litm^\^tt-< 
X, m&2 0©iEB^^-^^/hS < Jfc>5, /hS©7^ 
-l7^^Srifi£ft5 0 BWSiB^l. 214 

±Tffi(i«^*#-r5*ST-T-fc»3, ^©TE«ffi7Sr 
WR2 0<DXJim'**--yWfc2 ljsititfflAffl/^- 

30 Vfl;fli2 2 ©7^ KSIS2 1 a, 2 2 a ir*J-ffi$-frt, * 

9 * t^mmmmm^ «t o rs^s* tr 

UT, K?iJ*Sg^ 1 , 2©±|:Ei7^/WA3 0^l 
■C3fc?Uft»f 10, 1 1 SrBBJfe U ^W30O 

2 1 mmm* 10, nt cfiim at ju**^ 1 

0, 1 1 k&&2 0<D'<#— ^«S2 2, 2 3 t©4i2 

SSR*rtT5©-c» 8N*a**&fcftij % iop^f+^yf 
Sfc?H*a-f' 10, 11 Sr^©E^7 ^ /PA 3 0 t 

t*5#, 2^nmzmmm^\, 2±.\--?v>\--r 

5ts «R2 0±K*?tt*»pl, 2©«*«rRFJhf5 
SffiS»ft2 5^Ltt>i^ 0 iO»§-Kf4, B?0 
*«fl, 2i:M2 0 t©g#^SfijSi-t-5©^a*B<] 

5©TN it?iJ*S^l, 2tg*t5lt))SSiot 1 i), 
bo «»frmirt:6r4;* < **V\ 
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[0020] ElO-114 7^-1 

t>, 2ffi<Dm.?mm? 5 o, sit, 2$©&?>j#g^ 

6 0, 6 1i£^*, ^©[5]8gf404 tl^-CfcS, & 
*5, 7 0f4g«, 8 0tt^t^7*fS)5, 

[0 0 2 1 ] B?«S^ 50,51 f4fi Sigft*-- Kt 
fijffl Ufcl^— (Omm^X'h (9,012 iw^-t" J; 5 fcB 
5 2 *^if. £#5 214, 013l:*t 
i o ftmm-t? 5 y 19 t£Z> 2 SS©JE««:ji 5 

3a, 5 3 bSr&SIHiSSU £f*5 2©±TWfllffifc 
*JV>TrtW»i5 4££Z(wgttj£*fct©-C&5c — 
^©EEWftJI 5 3a T-J4, l*lgB«ffi 5 4 #TS<E>— 4SMS 

t ±e t izttm-tz, x 5 cugj^ft, ift6* <DEEm#m 5 

3bm rtBi5«S5 4^TffiC0Mffiffil^©^®ffl-f-5 

innfo&w&s 4<onm<o&.mfcM5 3 a, 53 b© 

#ffi##£Wc&iR]#t&5J;5K:a«;5 2co*^(6] 

i^ns^-t^s. {iu s^5 2v>mmm*ftmzti 

X^tHW fHm9M5 4iJif(iiLfc±ffil:l4^a!tffi5 
5*5^$^ Tffii-tt2^ro^.gl5l;ffi5 6, 5 7« 
/&$ft, rtSi51;S5 4*5 lO*3§^S»«S5 5, 5 
6, 5 7k&n£tlZ 0 A^Wf-tt, JE«*Wl5 3a© 
F*9gBm«l5 4l4±B©fl-85«ffi5 5 iTI©- ;fr©fl-gB 

m<s5 6 1 izm^iVs &m#m 53b <D^mm.m 5 4 

f4TK©f&*©^mffi5 7lijgiK£ft.5 0 Tffi«l©fl- 
35«i5 6, 5 7rog$^^*:lfl5 ( / — KpB) Ulf4, 

Q«©iitt5t«*5 8, 5 9^@^Sixrv^. 

mmm<omw.&5:ftft 5 8, 5 9 1>, ? 
x^ft 5 8, 5 9 -&m-r zmm&&%w t &mi-z> 

[0 0 2 2] M?iJ#«^6 0, 6 114, m5\Z7FLtiB. 

fiJfflLfcffiWf^-CfcS. 1"£fc>*>, 01 4K^-r«fc5 

2 88S©EE«#JI 6 3a, 63b fcSZJ-^Jl U 
S#6 2©±TW«ffil^V^Trt»«*6 4Sr*Efc« 
tti ***:*©-<?*>$. 01 4{^RiPT*^-fi 5^, 1 
0©|*|gi5fM6 4 ©[P?{l!|©,EEtt#JI 6 3 a, 6 3bffl^ 

SB®i65. 6 6^^$^, F*3SB®*i6 4-4* lo*5# 
C^WWte 5, 6 6<tg^£ft.5o Tffi©^SBttli6 

14, «j*i-3**tt»#ffl£#flH-5££fc±9, 

■!«■<?*><&. a:?(j#^5o, sitsxxm&m 

mf-6 0, 6 It, B^J^SiPl, 2ir^OBlfI 
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[0 0 2 3] S«7 0t^l4, AM/^-yli7 1, 
ffi7jffl^^-V«ffi7 2, 7-^ffl^-y|S7 3, 
*Hg«*I7 4, 7 5«J}lt*i!l, *R8««7 4, 
7 5 140^ Ltfr^f-ySmZ-ft- LTSW^jILT 
V*5. SS7 0©AM^-yfl7 1 ^^^117 
4©±Kf4, B^#«T-5O0>TBS©*MMl«5 6, 5 
7««i»*tt3t«pflc5 8, 5 9*JitF^tmttS#»J (H* 

nms7 5 tmjjm'<*-^mm7 2©±tcf4, b?«* 
w 5 1 <DTm<otmnm 56,57 asss«fe£# & 5 
8, 5 9*3.tt;^«tt«#itii (bmmh*) iH-Lxmu 

[0 0 2 4] B5!l*jg^ 5 0 ©±ffi«® 5 5 IZ 

(4, M?iJ*H^ 6 o©Tffi«S6 6 *s3*«te£#<*6 7 

5 1 ©±ffi«*g5 5Clf4, &?lj*ig^6 l©TffifW£6 

h^^^s. -tbr, mmm^&o, 6i©±ffim« 

6 5 \Z%tl?il&mv 4 ^ 7 6, 7 7Sr^Lt7-Xffi 
20 -*#-V«tt7 SfcSSRSft*. rraiptwUT, 04 

[0 0 2 5] **3, r©Hlt^J-C*f4, T-^ffl/^^-V 
1S73 SrS« 7 0 L, M?!I*S^6 

0, 6 lW±ffi«ffi6 5Sr-ttV-etl,^JlI7-l'-^7 6, 7 
7&frLTT-*E««7 3 i-ga&UhiJS, T-^ffl/>' 
i?-^mffi7 3*S^E7 0<r>m&\zMfSLiitix^Z>®& 

i^t4, m?u*^6o, 6 i09±ffi«S6 5m±z&m 
§e>(^ atjufts^ 6 o, 6io±si«6 5^7-^ 

6, 7 7i'ft^LT, ^1^16^jT*^Lfciai^7^/PA3 
[0 0 2 6] f2MM07^-l7^;^©i^ JK 

i nikM t mm\^ mm*** so, 51 <o±.\z.mm 

6 0, 6 lSr***ia-CE«Ufc©-e» ififfittft** 

40 '«T« : F^waJ*<*5'5riH4*«*>5**, a:?'j*si^5 
0, 51 <D±.\z.mmm-&o, q 1 £b:&b£1-5© 
x\ x»»«*«*<*»>, *Ta»^»i-*B^tt«*fii 

±i"5. MJWJg^-6 0, 6 10TItffi6 6i! 

B?0*M^5 0,5 1 ro±ffiftffi5 5lw»ffi$-BrT^«F 
$ft, B»Sf 5 0, 5 1©TSS«I5 6, 5 7/J5S 
t£7 OO/^-^ttffi? 1, 7 4*3iIJ!7 5, 7 21^ 

so [0 0 2 7] in* ft 5£« 1 14, JHfeMKeftO 
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&M#«**5l^fcfiWi-$fc©©XJra4£*r«jfcfc 
fe©-?t>J:v\ ±tS**«T?f±, J: tPttH 

m*&m^itw&vimi>ittf. c*u;ipg5t>©-m& 

<, ltt©£E«6«©ilf±ffi4fctt— «ffiK:m«Sr»J* 
KJlt*-efcJ:v\ Sfeic, *»0i©? 

^-17^^ 2^B<Dit?IJ*S^i: 2fl©tt?tl#S 
■?-fc*fllvvfct>©fc:H&i\ l«©Kai*«*J:l*© 

[0 0 2 8] 

[$PJ©3b*] £Lh©R9r?a&ja>ftJ:9 fc, |»&gi 
K«$»WKJ:ix«, **©±fcl«ai#***»*U 
•*©±|::»R:7 L"CM?iJ*S^ £«*m*aT 

ffi^i'iaSLfc^-^Jt^Ts Sffi©ia«^-i-^jJS/h 
*<*5» 'J*S© 9 ^-ffl? -f «. $. 

fc v *W#«*£38*i:©SaRH£» iS?tj*g^tia^ 
7>f;WAi ©&& *3 £ tf|2$:7 /u-A t t 

©«*«, -r^xtttB-tsmm^&m.n&mmmftk 

©SN»*a^ J: o-Cfttti-St ©■?*>«*»&» 
«5* s tBS¥^o5tHT*>t), Ste-RAfciRvt. e 

©^^-^S)(Si:©aSl6«)S«SrfT5 i 5 fcLfc©-?, 

&r ? -r + * ir * jb v *-r\z-m*.wmn*n oz.k#x 

«ft©£**Mft<"CSSi:fc<bl^ Ste©«*ltt«: 
[0 0 2 9] »*qi4fc«636MfcJ:ittf, *«©±|i 

Ry!i**f«riWfcu ^©±(d^?ij*M^-^«^*^T 

*<*5, /J^ffl©5^-ffl7-f^«r*j«-e*5 0 * 
fc, R^J#«?££:K£©%R|1£, R*9*S*fcR?ll 
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4f©««#«tJ:oTSBIlE-i-6t)©t?*>*!0»6, 
[RS©ffi¥&R91] 

[0U *&m\zfrfrz>7?-My 4 imi&M 

[02] mKDx-x&mmmx-hZo 
[0 3] mi<DY-Ymmmmx-hz. 
io [0 4] 0 1 iz7F-ry y-m? -< /u*<D\B\&mxh& 0 

[05] 01©7^-M7^*i-fflV^ft5it?lJ*« 

^©^msr-fcSo 

[06] ®i<D7?-M7 4'i't'\zm^tiz>mmifc 

[0 7 ] 0 6 ©ffiJ«J#g^ 5ffi®fcJi©jEffi0 

[08] 01©7^-S7W^*|:ifflV>P>i"V5£«©¥ 
ffi0-C&5, 

[09] 0l©7y-S7^/u^|iffiv^Pjix5iEi^7w 

20 frAcDmffi^jsxnmw^x&Zo 

[01 0] *^I'^5 7^-S7^/K?©^2*JS 
«©*J«0t?fe5o 

. [011] 01 OI^-r^y-M^^/U^Wdr-y y^Sr 
«B&Lfcfi!lffi0T-fc5o 

[012] 01 OWy^-S^-ivi^l-fflV^ftSH^J 
*S^©M«0T?fcS„ 

[013] 012 ©B?iJ#ig^£«/£-r-5I£«#JI© iE 

[014] 01 o<07?-m7 4>\>9\z.m\,^bin,z>&.m 

30 *M-?-©M«0T-fo5o 

[*?-§-©RSH] 

1 , 2 , 5 0. 51 R?!I#SHF- 

io, li, 6 0, 6i stfrnm* 

2 0, 70 

3 0 E^-fA-A 

4 0,80 



[02] 



[03] 



[04] 




ft BH 2001-358559 (P2001-358559A) 




&m 2001-358559 (P2001-358559A) 



(9) 

F # — A (#%) 5J108 AA07 BB04 CC04 CC09 CC13 
DD06 EE03 EE06 EE15 EE18 
FF07 FF13 GG03 GG15 GG16 
GG18 JJ01 



lli^ J0107710 

§emm^ 132200 

SSiitB ¥J$18* 4 3 4B 



!&SI 2004-041 469 
8*£ 3^290 



3 2 4 8 



5W0 



0 



m29&mi]i. 1^29^231 



A. Z<0aiJ^fl)Tl3O^«1 . 2, 4, 5, 7|C<|&£#SEIi v ^(DdiM^friZ 
B 



B. C0tiJIP<DTaB<7)I»^1 -5. 7l=&£|gljmi, *<&ajJSIffTB*[II*X 
nS(Cfc^T«i^j$*LfcTl3<75fiJ^1 -3l=tBi££*lfcf§IBI=St/>-C. 

Itsci^ttfctffi-efcs^b, <\m&&2 9^H2«<D^iz<ty4#fF 



s m 



i 



1 . ftffi 2000-1 51 283 

2. ^200 1- 3 5 8 559^« 

3 . ftfflw- 10-173475 msm 

[SffiA] 

if3fcJS : 1 . 2 . 4 , 5 , 7 
fJfT* : 1 

mjmm . 2, 4. 5. nzm&mwt. ±85f"m^i (^ic ^120- 

1 

2 7ffs 18-1 1 IC^$tL-5f6W<»:lil^-r*fe-5o 
[MB] 

If : 1 - 5 , 7 
fUfrtt : 1 

2, 4, 5, 7l=«**ffit. ±EWfT*M (»l:,*12 0- 

1 

27*r, 18-1 1H«#JIS) l=**;h,*l60i£l=r*tt9J£»*l*Bi&&*ifc 

I* 

o 

(mi*. -tiBfUfHfc 2 looi 6Jft|«At;«8B«#lH) . ±SBfiJ 

n 

^3 (#lc. 10 0 1 OStffcftlttlSl. 2if#!!g) ) T'fc&o 

©J 



TEL. 03 (35 8 1) 1 1 0 1 P*3$| 3534 
FAX. 03 (3501) 0699 



*fTtt«XittM3MSJI!<DIBft 

•HSLfr^i? IPCfg7J& H03H 3/007-9/76 

• ftft&ffiXWi KM 2002-50929 ftM 2 0 0 1-1 8 9 6 

3 

extern 



